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$s(t)=(s_{1}(t),\cdots;s, (t),\cdots)s_{N}(t))^{T}(1\leq j\leq N)$ (1)
$M$ $M$
$x(t)=(x_{1}(t),\cdots 9x_{k}(t),\cdots 2x_{M}(t))^{T}(1\leq k\leq M)$ (2)
( $M\geq N$ )



















$S_{j}( \tilde{t},\tilde{\omega})=|\tilde{\omega}|^{-1’ 2}1_{\infty}^{\infty}s,(t)\cdot\psi(\frac{t-\tilde{t}}{\tilde{\omega}})dt$ (8)











- $X_{k}(t,\omega)(1\leq k\leq M)$
$E_{kj}$ -
$E_{kj}=\{(t,\omega)|S_{j}(t-c_{kj},\omega)\neq 0$ and $\forall i(\neq j)s.t.S_{l}(t-c_{ki},\omega)=0\}$ $(1\leq i\leq N)$ (11)
$\lceil_{E_{kj}\neq\{\phi\}}$ ( ) (12)
2-1 - $X_{k}(t,\omega)$ $E_{kj}$
(12) $X_{k}(t,\omega)(1\leq k\leq M)$ $S_{j}(t-c_{kj},\omega)$
( 2-1 $1\leq j\leq 4$ )















(12) $(\tilde{t},\omega)\in E_{k_{J}}$ (11)
$X_{k}( \tilde{t},\omega)=\sum_{p=1}^{N}a_{k\rho}S_{p}(\tilde{t}-c_{kp},\omega)=a_{kj}S_{j}(\tilde{t}-c_{k_{j}},\omega)\in C$ (18)
$(\hat{t},\omega)\in E_{l_{J}}$ (11)
$X_{l}( \hat{t},\omega)=\sum_{p=1}^{N}a_{lp}S_{p}(\hat{t}-c_{lp},\omega)=a_{lj}S_{J}(\hat{t}-c_{l_{J}},\omega)\in C$ (19)
$C$ (14)
$\hat{t}=\tilde{t}-(c_{k_{J}}-c_{lj})$ $($ $\hat{t}-c_{lj}=\tilde{t}-c_{kj}$ $)$
$Q( \tilde{t},\hat{t},\omega)=\frac{X_{k}(\tilde{t}\omega)}{X_{l}(\hat{t}_{9}’\omega)}=\frac{a_{kj}S_{/}(\tilde{t}-c_{kj},\omega)}{a_{l}JS,(\hat{t}-c_{lj},\omega)}$
$= \frac{a_{kj}S_{j}(\tilde{t}-c_{k_{J}},\omega)}{a_{l_{J}}S_{J}(\tilde{t}-c_{kj},\omega)}=\frac{a_{k_{J}}}{a_{lj}}\in R$ ( $R$ ) (20)
$G$, $Q$ $a_{k_{J}}’ a_{lj}$
$Q$ $\sim,\wedge tt,\omega$ -
$N$ $Q$ $G_{J}$
$N$ 2
(20) $Q(\tilde{t},\hat{t}_{9}\omega)$ ( $j$ )
- $G$,
$l$ $k(\neq 1)$ 2
$Q$ $(\tilde{t},\omega)$




$s_{j}$ $x_{k},$ $x_{l}$ $a_{k_{J}}/a_{lj}$
$Q(\tilde{t},\hat{t},\omega)$
2-2 2-2 $N=4$ , $M=4,$ $l=1$
$G$, $c_{k/}$
$340[m’\sec]$ , $x_{k}$ $s$ , $20[m]$
$c_{k_{J}}$ $0.059[\sec]$ $3.0[\sec]$
























$x_{l}$ $x_{k}$ $1\leq k\leq M(k\neq l)$
$s_{j}$ $x_{k}$ $x_{l}$ $d_{jkl}$
3 3 2







$B_{l}$ $b_{kj}$ 23 $c_{kj}$ 24
$s$ , $B_{l}$ $B$
$x(t)=B\tilde{s}(t^{-C_{k_{J}})}$ (24)
$s(t)$
$\sim$s $(t)$ $\tilde{s}(t)$ $s(t)$
$B$ A
$\tilde{s}(t)$ $s(t)$ ( $a$
$s=a\tilde{s}^{T}$ ) (24)













2 $N$ $N=2$ 2
$s_{1}(t),s_{2}(t)$ - $S_{1}(t,\omega),S_{2}(t,\omega)$









$E_{k}\neq\{\emptyset\}$ ( ) (31)
$X_{k}(t,\omega)$ ( 3-1)





$G\neq\{\emptyset\}$ ( ) (33)
3-1 - $X_{k}(t,\omega)$ $E_{k}$
3.2 $s_{2}$











$Q( \tilde{t},\hat{t}_{2}\omega)=\frac{a_{k2}}{a_{l2}}\in R$ (39)
$G$ $Q$




(cl2-ck 2) $x_{k}$ $x_{l}$ $s_{2}$
$d_{2kl}$ $s_{2}$ $x_{l}$ $x_{k}$ $1\leq k\leq M(k\neq l)$
3 $d_{2kl}$ 3


















(45) $y_{k}(t)$ 1 $k$ (
$l\neq k$ ) (46) $M-1$
$y_{p}(t)=\gamma_{p}a_{1}S_{1}(t-c_{l})+a_{p}s_{1}(t-c_{p})$ (48)
$\gamma_{p}=\frac{a_{J^{\prime 2}}/a_{l2}}{a_{k2}/a_{2}},$ $a_{p}=-a_{p1}$ (49)










$\hat{z}(\omega)=\hat{y}_{k}(\omega)b_{p}e^{-lt\alpha l_{\rho}}-\hat{y}_{p}(\omega)b_{k}e^{-lt\alpha 4_{\lambda}}$ (56)
$b_{k}$
$b_{k}=- \frac{\hat{z}(\omega)}{\hat{y}_{p}(\omega)}e^{itod_{A}}+\frac{\hat{y}_{k}(\omega)}{\hat{y}_{p}(\omega)}b_{p}e^{-\mathfrak{l}\omega(d_{\rho}- d,)}$ (57)
(57) $\omega=\omega_{0}$
$\alpha=-\frac{\hat{z}(\omega_{0})}{\hat{y}_{p}(\omega_{0})},$ $\beta=\frac{\hat{y}_{k}(\omega_{0})}{\hat{y}_{p}(\omega_{0})},$
$\delta=e^{\prime\omega_{0}d_{\Lambda}},$ $\epsilon=e^{-\prime\omega_{0}(d_{p}- d_{A})}$ (58)
$b_{k}$
$b_{k}=\alpha\delta+\beta\ovalbox{\tt\small REJECT}_{p}$ (59)
(59) (56) $b_{:)}$ $b_{p}$
57
$b_{p}= \frac{\hat{z}(\omega)+\alpha\delta\cdot\hat{y}_{k}.(\omega)e^{lox!}}{\hat{y}_{k}(\omega)e^{d_{\rho}}- l-\beta\epsilon\hat{y}_{p}(\omega)e^{-\iota d}}\in R$ (60)
$\omega_{\text{ }}=0$ (60)
$b_{p}= \frac{\hat{z}(\omega)+\alpha\cdot\hat{y}_{k}(\omega)e^{-\prime\omega d_{k}}}{\hat{y}_{k}(\omega)e^{-\prime ax\prime_{\rho}}-\beta\cdot\hat{y}_{p}(\omega)e^{-i\alpha l_{k}}}\in R$ (61)
$\hat{y}_{p}(0)=0$ $\hat{y}_{k}(0)=0$ $\omega_{\text{ }}=\omega_{N}$ ( $\omega_{N}$ )
(58) $\delta$ $\mathcal{E}$ (60)
$\delta=\pm 1,\epsilon=\pm 1$ (62)
$b_{p}= \frac{\hat{z}(\omega)+(\pm\alpha)\cdot\hat{y}_{k}(\omega)e^{-J\omega d_{k}}}{\hat{y}_{k}(\omega)e^{-l\alpha l_{p}}-(\pm\beta)\cdot\hat{y}_{p}(\omega)e^{-J\alpha i}}\in R$ (63)
(63) (61) (62)
. (63) 4 4
(61) (63) $d_{p},$ $d_{k}$ $b_{p}$ (47) (53)
$a_{k/}$ (61) (63)
$d_{p},d_{k}$ (54) (54)
$d_{p},d_{k}$ .(61) (63) $\omega$ $b_{p}$
$\omega$ $d_{p},d_{k}$ (61) (63)
(dp’ $d_{k}$ ) (d,dk) $\omega$ (61)
(63) $b_{p}$ (dp’dk) (54)
(54) (d, dk) (53) (54)
$a_{p1}/a_{l1},$ $a_{k1}/a_{l1}$ (Cll $-c_{p1}$ ), ( $c_{l1}$ -ckl)
$\frac{a_{p1}}{a_{l1}}=-b_{p}\frac{a_{k2}}{a_{l2}},$ $\frac{a_{kI}}{a_{l1}}=-b_{k}\frac{a_{k2}}{a_{l2}}$ (64)
$c_{l1}-c_{p1}=c_{l2}-c_{p2}-d_{p}$ ’ $c_{l1}-c_{k1}=c_{l2}-c_{k2}-d_{k}$ (65)
(45) (65) $k(\neq l)$ $p$
$a_{p1}/a_{l1}$ , $a_{k1}’ a_{l1}$ (cll $-c_{\rho 1}$ ), (cll-ckl)




4. ( - 2 )
4.1
2 3 $M(\geq 4)$
$M=4$ $M=4$
$s$ , $x_{k}$ 4-1 2 $s,$ $(t)$
58
4-2 $s_{2}(t)$ (29)




















$l$ 1 $x_{k}(t)$ $2\leq k\leq 4$
$a_{k_{J}}/a_{J}$
$s_{2}$ 4-1






(39) (40) $s_{2}$ $x_{k},$ $x_{l}$




(61) (63) $b_{p}$ $d_{p},d_{k}$ $d_{p},d_{k},\omega$
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